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(57) Abstract: Compounds represented by the following general formula (I) by which two DNA strands can be inter- 
strand-crosslinked: A-L-B-X-B-L-A (I) wherein B represents a chemical structure capable of recognizing a base sequence of a 
DNA; A represents a chemical structure capable of binding to one of the bases of the DNA; L represents a linker by which the 
chemical structures A and B can be linked to each other, and X represents a spacer by which the A-L-B components can be linked 
to each other. A method of interstrand^crossl inking DNA by using these compounds; .and medicinal compositions containing 
interstrand crosslinking agents of DNA. 
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(57) £»: 

( I ) 

A-L-B-X-B-L-A (I) 
BI4DNAO«»E5!*MT*H*i»fc*t, A fit D 

£ fc , * £ W W: , iS3<b^i^i^5DNAS-'f y^-x K 
&tfrn*^tt5E$a»««lil:l!8t5. 
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m m * 

ft * «flcWS« fc JS"# L T «> < fc * ©fliS! L S9 & W9E B * HtQ^fcHi^ D "I! 
£l£Tfc&t;:m£Ml£bfc i fc©TB&< » «©0-¥44fe£«flJlK:*tJv>fc 

%>© a t>. afirtwwsae^ ©ssssaiian^ 5esistn>h 

n tatRTtttefctitf* as Sotted w ^;pt- ©?&!&& <t tea s. 

»fii**fi3DNA*ft*ailfcf#8g^5t, £ # iSt if © & # 

t*&4«e»«!Wii4bn, aia©3s«sEii^5Eis*t5i#je;: sns. 

IESiilia4 3 ©DNA'\©^^^'&t ^ft©IBia?TV>5: £ 
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DNAOZ***^'DX>J>?St«Jlta 




DNA ^PX>J^^ DNA 



fdifi#T 5 Hi*** ^sts^^nt* d , -**(D7**;i<ftiii:*i/T:4. 

^fc»bT#*fc»VifPfl|*5(rixTVi4 C tjjtftj SttT^.S (S.R.Rajski and R. 
M . W i 1 liams, Chem. Rev., 98, 2723-2795(1998).) . 

#fc#«cntf&£Tfc*©ic»u ¥«&-*«© 7^*)HbTK 2 soft 

<D7 )\>3r)i>tt.M*&W ttS fcSttTV** (P.D.Lawley, J.H.Lethbri dge, P. A. 
Edwards, K. Y. Shooter, J. Hoi. Biol., 39, 181 (1969).) . 

l/'»&ftSit5DNAO^-^h7>H?nx'J 
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un50?^h7<->>1>H hpi?i>7^^-i< (mechlorethamine) ft £ 
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fcW-^SftT^S (a) S.-J.Lee, F. C. Seaman, D. Sun, H.Xiong, R.C.Kelly, L. 
H.Hurley, J. Am. Chem. Soc, 1 19, 3434-3442 (1 997); b) J.T.Millard, R. J.S 
pencer, P.B.Hopkins, Biochemistry, 37, 5211-5219(1998); c) T.Fujiwara, I. 
Saito, H.Sugiyama, Tetrahedron Lett. , 40, 315-318 (1999).) . b^b, ^tl 

-7, h 5 > r 1 ^ P7. U >0T5fc£1l^#^Rttfcttj£5bUTV>fcV». tit, Z. 
(S©SJWf Ki^ t DNA4>©5' -GNCSSieiiJII^l/T^n 

(Y.-H.Fan and B. Gold," J. Am. Chem. Soc, 121, 1 1942-1 1946 (1999).) . 

SI 33© 

#58 9m, ^^.tViDN AO*-* hy > Y-9 U >i?W, -t©'fc«>©fls 

Slllt *58!8©fls£tt©'f F7>F^D7'J>^^*'J7^ 'J A 

*2BH!, 2IODNA»%ffl^T, *»«Ofl!*tO'f >^-Xh5>F^ 

S3 0B, *3B91©iTs-&tt (7a) tlmlmPy V» T7£j£ $ ttfc'f 
-Xh7>F£nxU >*#©fc¥*li6£*'t-t>©T*&. 
fg 4 011 8*OhU75 H ft^fffl bT*58M©'fb'&«j©-f >*-X h y V F 

• JS 5 Btt* 8* OSSODNASffl ^T*fSW©<b-&^©-r >^-^F5>F 

- 4 - 



WO 01/85733 PCT/JP01/03756 

f *58 93 (7 a) REM in I m P y ft* £ 

H7E«, *%??©{t;^fe (7 a) RrJlmlmPy^f 
frT£*tf*£ D*U >*>^«*&^97'ffeUfc'&©-C**. 

ft B SHEETS fcfc ©ft &©«?g 
#fga?l#£>«, tTCDN A&SBBJflSSfftfl £ If d — ;i/ — f $ ^ % /~ 




( 1 ) 



T"mt£tl%/\-1 7'V y (1) ©DNAi7;WHbfg£S?*T iTtfc. C© 
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d©<b'&*tt, E-iH5'J>A-Ltt5A-L-B-Rl 
(5t + , BttDNA©**E»*BilT#«fl:4t*j6**b» ASDNA01S 

©Sjg^ftS^ftSS 83591 . 

SO»f*ftS:Sft4«D7l- if—T**iLfcflj£4lra»»*J:HDNA-f 

-$5£ (I) 

A-L-B-X-B-L-A (I) 
«-*OBttDNA©46atE5d*B«T*SflS^ll|ja*SL, #*-©A« 
DN A fcfc-frbftSfcSMIiaftfejRL, LteARtf B<D<[t#4#jt£*£ 

u— ). 

*&, * 5693 ttttrE'fb'&4&£fflV» SDN A-S-f h7>H^D^U 

DN AO-f >9 — 7> b 7 > h* * P 7. U >^?PJs ft c tt*M. L T& 
5E*aji!t%i:Ht5. 

B»T, fljttfA'f?yyh»f (1) **&*ft*©*^-U--T*8bfcfl5 
^« (7a-d) ft, ^fc^l^^-A, 
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tdl^T^Lft. fc&ta (7 a - d) ^75 H»*#'( 3 ) t^n 

€ n » « t * 7, ^ - V - t U * ts ft b fc £ ;p # - ;i/ £ « * f8 £ 3 # * c £ 

(E t O) 2 P (O) CHCOiE tfe2.«5>><f'fyka©ttI4j|V>TI^f 
)VW (2) tt§. # S ft fcx (2) £N a B H4fc £©&Rzlc*fl:4feJB: 

■fe^^.-f 5^v/-^fes*a*T-f $^v/-;p-eo-;Hfe£* (3) ttz. 

tfSi;fetAny>ftfe 1 -*fctt*^#=l^^-f 5^7-/1/ (CD I) 
tf* utCi Oxfiftlb^ife (4 a - d) tt5. #V>T% M*«OXXx;PS 
£iQ*#$LTM#;i/*>I?# (5a-d) tU !inftCDr*j8^Tffitt 
7SF# (6 a - d) <hbfc^, Cfttefit&ttRDU 8 6©-fe^*>hA$#£ 
SJSStTIWOft^ft (7a-d) tLfc. 

*mwzmmLftit'&®> (7a-d> *«iclt, 

£ft S>tfMt-£-tl£ffl V>& 2 #£IDN A©< h 7 > h* £ p * )J 

8Mg&tf 1 5lSODNA^*ffliriT^iL/fc. 
5' — TTACAGTGGCTGCCAGCA— 3 (ODN-18) 
3' -GTCACCGACGGTC'GT-5' (ODN-15) 
:©ODN-l 8(7)5' *«l«£x*U-*Uy K (TXR e d) TSIBUfc* * 
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H 




OH 3 



CH 3 O 



Tasnsfc-frfc (COfls#*t*WIB»TH:, ImlmPy t^5. ) 

fc. :©ImImPyit r D N A <DWl&W\ SBlT « § ft: 

MBLfcDN Afc, *fg$<Dft;-&t) (7 a - d) , Rtf&gfcJ; D ImlmP 
y*JS10bT, DNA^iJ_JT-WH§*.(7a-d) C-f>^-X(>7 

1/->1IJTXR-1 8 (3(iM) tODN-15 (6 mM) tf> * 0 « £ 



!/->2QTXR-18 (3mM) tODN-15 (6/iM) tlmlmPy 
(1 0 0/iM) *S10l/t*^SSl, 

U->3ftTXR-l 8 (3 MM) tODN-1 5 (6 jtiM) fcfti£* (7 
a) (5 0 #M) fcSslnLfcfc'&SSU 
>->4ttTXR-18 (3 MM) tODN-15 (6mM) KL<fc£tf (7 

a) ( 5 0 nM) I m I mP y (10 0/iM) £8siJD bfefc-a-Sac b , 
1/->5STXR-18 (3m M) tODN-15 (6 m M) \Zfcf>® (7 

b) (50mM) ai/ImlmPy ( 100/iM) *SJp bfc}§£-£^ b , 
1/->6BTXR-18 (3 m M) tODN-1 5 (6 m M) fc-ffc^ft (7 

c) (50m M) WlmlmPy (100/tM) £§xJq bfcJ§£-£ w b , 
U->7ttTXR-18 (3m M) tODN-1 5 (6m M) fc-fb^^ ( 7 
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d) (50(iM) StflmlmPy (lOOyM) £ M L fz 1" . 

^©^H, (7 a) J4*aTttE*:aet^£«*T*ft«»-3fc*« (1/ 

->3) , Im ImPy*«Sp«Er*t. fflfBJS»ODNA77^^>HTXR- 
1 8 tti*»£©<ftv>/t> H fc*ftbfc (V->4) . ttO^-^-U— * feO-fb^ 
ft ( 7 b - d) Tf4, ft^MSTfe ImImPyS|fffllTfel/->4TiK 

•5^ac»S©{£WX>.Ftt%i:4^LS:^ofc (U-> 5, 6, 7) 0 
nnS©*ISfcHfe-&to (7 a) i ImlmPy Sffll&»^Cl6Hf ftttft 
DNAtU^V-TXR-1 8 HW-T-BSJtljWjBll^fcllfcSjRlxTVi*. 

fcO?*5:t*ltBt5fc6f:, ±OXh5>H (TXR-18) tTOXF 

7>H (TXR-18R) £30* t7^Hit* U rfT-fr'SftS 2 ii& © D N A 

M£ffl^fc^&£f?o&. ip-fe, tlBOTXR-1 8i0DN-15O^i, & 

twtODN- 1 5RtTXR-18Rt©^^ffl^fc. 

5' — C AG TGGCTGCCAGCA- 3 (ODN-15R) 
3' — GTCACCGACGGTCGTATT — 5 (ODN-18R) 

«f LfcTXR-1 8Rtt, itE'l/ftODN- 1 8 R© 5 * *$||g£ x U 

yK (TXRed) TJMl/fcJi^ 
$ 6. fC C©H«K:e#ia t UT&©2i7 HTXR-14 R.C/T X R - 1 

4 R fc-JB 

5 * - TTA C AGTGG CTGC'C- 3 ' (ODN-14) 
3 ' - C C G A C GGT C GT AT T- 5 ' (ODN-14R) 
C.n6©iftSE^It4^1"n , bOD N -18X*4 0DN18R©5' 3fc^#iJ©M 
*E5ltBi;icft*J:5lcR«-atiTH*. TXR-HB, MiBLfcODN- 
14© 5' *MJ£x*1t-7s H (TXRed) Tfcift b fc * £ I/* 5 1 H T & 
0, TXR-14RB0D.N-14RO5' *Sfi)§f4fXl/y H 

(TXRed) TlBl&7^|/t?HT*5. 

1 14, TXR-18 (3 MM) tODN-1 5 (6jiM) 0*ffll^5 
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U->2\t, TXR-18 (3/tM) iODN-15 ( 6 u M) C<b£* (7 
a) (50/iM) a^ImlmPy (100/zM) ft*inlxfc#*t»b, 
U->3tt, WSBl/-> 2 fc*V>T» £ 6 fc.9.0 'CT 2 0 #in8&$aS L 

9 o -CT2 o »mtr^u y>fflaufc»'&*wb, 

y->4tt, HB^-V 3 K*V*T, $ 6 3 7 T 2 U Btt U >Wt 

l/->5te, 8fiOTXR-14SSU 

l^->6tt, TXR-18R (3/iM) tODN-1 5R (6/iM) 0*<D* 

W - > 7 14, TXR-18R (3/iM) £0DN-15R (6/iM). fctefc* 
(7a) (50(iM) S^ImlmPy (10 0//M) £«in L L» ' 

9 OtT2 O^ratT^U zS>mmLtcMG*mL, 

P->10te. ^fpOTXR-14ES§t, 

(I/->2Srj7) . Ctlfcftb, Mil, tr^U^>fflSftff 

7^*>h£AP (alkaline phosphatase) jait5t8tftj[Wl/ft (k- 

®iTfg-®Ta&§ ;L££5SfgL£ (1/->5XW10) . 

C©5Si*l**tt, (7a) tlmlmPyfcioT, DNAt'J^T- 

±<D 2 flBf 0 7 x - >$&T'IE?!l21iR W 7 JV^JVtt, £ nt to fc C fc & jj* L T to 

(7 a) teXu-fr-f S.yy-)V<Dm.&mm&$l<D)V-)V (a) P.B.Dervan, e 
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t al., Nature, 282, 1 1 1-1 15 (1998); b) T.Fujiwara, Z.-F.Tao, Y.Ozeki, I.S 
a i t o, A.H.-J.Wang, M.Lee, H.Sugiyama, J. Am. Chem. Soc, 1 21, 7706-7707 
(1 999).#1) Kft^fc hU 7 5 H©#£T©*DNA*3»*J:<-f h7 
> >*7-t%Ht&Wbfttl3.?1t. fcte® (7a) t IralmPyfc 

iS-f^-Xh^r^nxU 3 HCiST. 

CCO-fb-&* (7a) £ I m I mP y tdckS-r >? — 7> h 7 > F £ a 7. U >^ © 
EWWftttft«kWr*fc»lc, ImImPyt|©3lOFiJ7$ K#ttTT® 
ft^tt (7 a) ©^nX'JV^SlCttSi^fe. t<D*JfC*flLfchU7 
.5 H©*jfi*^fc^-r. 




ImlmPy: X = N,Y = N,Z = CH 
Imlmlm: X = N,Y = N,Z=N 
ImPyPy: X = N, Y = CH, Z = CH 
PylmPy: X = CH, Y = N, Z = CH 



Wt>. ImlmPytt, X = NT, Y=NT, Z = CH©fe©T$D, 
I m I m I mil X = NT, Y = NT, Z = N © t> ©T* D » 
ImPyPyH, X = NT> Y = CHf, Z = C H ©. % © T'& 0 , 
PylmPy H\ X = CHT, Y = NT, Z = CH©fc©T$>£. 

U-yiit, TXR-18 (3/iM) tODN-15 (6 /iM) ©#•©*§£•£ 
L , 
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U->2«, TXR-18 (3/iM) iODN-1 5 (6/tM) (7 
a) ( 5 0 mM) StflmlmPy (1 OOjiM) &^iD b fc3§£ b , 

b->3fc, TXR-18 (3 AM) tODN-15 (6uM) IC-ffc-grfe (7 
a) (50MM)K.tfImImIm(l00jiM) £ Ifci^lSl^ 

b->4 tt, TXR-18 (3m M) iODN- 1 5 (6 jiM) fcftl'&te (7 
a) (50/tM) Rtf I mP y P y (1 0 0 mM) § gsiD b b > 

b->5tt, TXR-18 (3/iM) tODN-15 (6 mM) teft'&to (7 
a) ( 5 0 MM) Rtf P ylmPy (100m M) § gsjQ b ^^T . 

£©*§*, Imlmlm*l^fc| (k->3) fc fcS&Stt^FteTf 

(l—>4&tf5) £ «J >£#©4j£ttH^£fcB-r*£ 

<y9 — 7s Y v> K£ DX U >^ £jS©Sii&#©&W£?T o fc. 
ft£4£f (7 a) £ I m I mP y £3^ h 7> K * y >^K£fc 

5' — [TXRed] — TTACAGTGGC- (T) .-GCCAGCA-3' 
3' — GTCACCG— (A) „-CGGTCGT-5' 

5 ' *M©TXR e dtt, x^itX Vv F-C(DmWi$:mt. 

n= 0 ©*■&©, IgrofeOSTXR - l 7 fcffcb* TS©fe©^ODN - 1 
4itt5. n=l©«^-©, ig(D!)O^TXR-18t|;b, T^©fc©£ 
ODN - 1 5 tfotZ. n = 2 ©*§£©^ igOfeO* TXR- 1 9 ttl, T 
g©fc©'&ODN- 1 6 i'ftfi. n=3©Ji^-©, Jig© © £ T X R - 2 0 
t-il/,'TH«)fcO$ODN-17i*t5. 

S55BfcH®CftfcS3£*£bT3S-r. H50© 

l/->lte, n = 0O i bOT, TXR-17 (3mM) £ O D N - 1 4 (6m 
M) \Zfc%%l (7a) (50/iM) S^ImlmPy (100/iM) 
i§-&£^b, 
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U^->2\t, n=l®t>OT.-, TXR-18 (3/iM) tODN-15 (6/i 
M) fcft'&ft (7 a) (50/iM) SIX ImlmPy (100/jM) £Mb7c 

U->3«> n = 20tC5T, TXR-19 (3/iM) tODN-16 (6/i 
M) KUt-fr* (7 a) (5 0/tM) Rtf ImlmPy (100/iM) * Sim Life 

l^->4tt» n = 3®t>0"C, TXR-20 (3/iM) fcODN-17 (6/i 
M) tfl3-&» (7 a) (50/jM) R^ImlmPy (1 0 0/iM) StSinLfc 

Bfffti^.fc^, n= 2 (k->3) t*^TttftfcJfi^T*& n = 1 

CD3§£ (l/->2) fcratt0£*«fc-f >*-X h7>Hf07'J >*EJfcji«jg 
!loT^5 £ ttfit>fro1t. L&Vfctfh, n=3©|§ (V->4) Kltt2 0 

TexasRed-18 (3/iM) l^l/T> (7a) , ImlmPy 

cn&Og*, fb£-* (7 a) t ImImPyafl:J:5ttH6!K>>-7h 

#|gBj3c9-j|g3£ ( I ) 

A-L-B-X-B-L-A (I) 
(5£*> &*©BteDNA0&gSE^J£lgI$T#Mt^lgii£^b> ft*«DAB 
DNA(D&g<D-aK££b#3>fb^*fl5§£^b, LttARtf B0<ffc^i|?§3i£?£ 

■y--Sr^-r. ) . 
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T^$n£ DN A© 2 **ft-f >^-Xh7>H^axU>^T* C 
<b£*fi. 2'iHO (A-L-B) 3>*-^>l««X^-t-XTfiSl:ISS 

(A-L-B) a>#-*> h©+©B«$m, DNA©il^iB?iJ^^iiT# 

sfc*#H&**f* , b©-e* o, #£t< ns^s^wLTfe^vitrD-;!/ (* 

93«*T'ttP y tmmtZ. ) R-tf/Xtt'f 5 W-)V (*BAffl9r\± I mil 

bn. £©$!5#©{b^#fig£ uni:^^t5DNACliE?iJ(;o 
^Ttt, a) P.B.Dervan, et al., Nature, 282, 1 1 1-1 15 (1998); b) T.Fujiwara, 
Z.-F.Tao, Y.Ozeki, I.Saito, A. H. -I.Wang, M.Lee, H. Sugiyama, J. Am. Chem. 
Soc, 1 21, 7706-7707 (1999). & t* £>&*Q&ffi£#!!T 5 H t*«T*S. 

(A-L-B) 3 > h ©fp®Agff#te, DNAOtSC-atfe^U 

tf ^^^^ig^^-rS^^T'S 0 , DNAtOlItM^IlTtSfcO^ 
* t V>. ff * LV>A$#£: LTttDN A*7;i>*JWbT<&$i«tt&'»K©7;P 

$ & £ # S L Vi „ 

(A-L-B) 3>#-*> h©*fflij >#-L«, A^fr&tf Bgi$#©ft^ 
%©T*&n«J; < , dtlUct D DN AClSS 7)P^)l/ftt 
5^#£DNA<DmSE^J£MI$L#&^#££--#:<fb-r3;i i #pJ tg i fc £ . . 
BPS* DNA©1*:fe©tt*iB?U©«$fl-S#J*WK:IB*U 3ttBtt8&£ftCfc 
II & #g « 7 ;i/*;Wb L T*S*T § C t tfi Pltg 75: * . 

U>A^LtbTtt, M^7iS$$^L, W5*«*»2~l 0<i> ff$K 

» s t n u >*-l t vrnv-jvm&tt? zti&, 

ffSL/VJ (A-L-B) -3>|-^>hilTS, (II) 
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H 




(II) 



CH 3 O 



Xte&sS (in) 




CH 3 0 



(A-L-B) n hfta^Sti^^-D-XiltH, M^^S 

L, IP 5 1 ~ 1 5fl« &tl<B2~8ilg§f I, 2<@0D 

(A-L-B) 3 h Sr-fb^^-&$-a-#5 fe©7?*tlJi«tVi. W^Lji, 

*J^;JHX1^SS 2~15,ffiL<tt2~8 ©*«^*;p#>k*» 6« 
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7^-1f-XtLTtt, -CO-S, -CO-CH=CH-CO-I, -CO 

- (CHi) 4-CO-S, Xtt, -CO- (p-CH4) - CO tfimvf 

O- (CHi) 4 -CO-S»t'*WSl^. 

©i£gffi?iJ$# > PXU >:7T S^SSM-fS. H <Z) 2fc " 

fgBJ £<AT«, $ 6 fcD N AO*a6E?II*18llT**'flS¥*Jfi*#'t* 

tlH, WitflmlmPy, Imlmlmftt'OMJTS FO^SETfcffS 
t V>. 

- B) 3 >#-*>^0«t»0'B«^ODNAO«[JiE?D*BBSlTf€r*ft^*jfifc 
«fc D , DN A<B4*£<0tiaSE5!l«.#fc#J|«fc-f >*-7.b7>F£n*»J>£ 
tSUt^ti. «^B, *3SE©fc-&tt£-l/Tffreb£fl3£-tt (7 a) fc £* 

DNACTGGCf KliGC C AXtt-tn 6 
-f > * - X h 9 > H £ □ X »J > P f 5 C t *»T? # £ . 

MEl/fc*B9ifi!Mb£*lJa*&fc<5s 2 N ACD'f > * - 

*%W<D-i >^-*h7>F*n;*u>273SIte, D N A ©4#jfe©ttSE9flO«B5 

±tt*stt*fi#j^ efcsEHiHj&ftsaftT* tot?**. *^bj^e^^^ 
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gmm i to&m (7a) ®»£ 

( 1 ) ft^fe (2) 

mm,M (1 . 5ml, 35. 7 mm ol) ©&7jcimM (3m 1 ) * \z 1 - 
A^k- 2 - hTn-^T^xt H (3 . Og, 2 7. 5mmo 1) 0i*ftSg 
(5ml) *-4 0tTT4 0»|Bi})^<t)t*TI/fc. £J&*I£i&£- 1 0 
■CTT'2P#rait#Lfc&, ^^f\ + it> (10 0ml) Sin^fc. 4Cfca© 
»*«Blljn- H*JB^t*«k ^\^F-y-> (10ml x 2) T«fe#t £ H t <k 
DSfifiHril (1. 4 3g, 34%) ?&&5SSC#f:ift<tS 

sKS-fb^ h >J £A ( 3 7 2 mg, 9 . 2 9mmo 1,' 6 OX oil suspension) 
©THF (5ml) fcifc+fc 2 - 5>X^;i/#;* fc/Mx^X^T^ (trieth 
ylphosphonoacetate) (1. 93ml, 9. 7 5 mm o 1 ) S-O t CTTr«0o<O 
tJP^.fc. S&K, 1 4 -x hP- 2 - tTD-;i/7;i/xt H (1. 4 

3g, 9. 29mmol) CTHF (10ml) 0 X:-FX~]MXrc'&. Efc 

ffi£»*MTTr2l*M8l#Lfc. E«**®*«fc«£UM* (1 0ml) 
£ in a. 7c. fcJlSRKx^ (lOOml x 2)&ffiViT«6tiJL/fe. ^£|jf £ 

□ 7h^77^ - (25-»50% EtOAc in hexane, gradient elut.ion) 
CT»«1-5Cifc±Dft^* (2) (1. 69g, 81%) 

l H NMR(CDC1 3 ) 6 

1.34(t, J=7. 0Hz. 3H), 3.77(s, 3H) , 4.26(q, 1 = 7. 0Hz, 2H), 

6.31(d, 1 = 1 6.0Hz. lH)..7.U(d, J=1.5Hz, 1H), 

7.48(d, J = 16.0Hz, 1H), 7. 56(d, J=1.5Hz, 1H). 
l8 C NMR(CDC1») 6 

14. 3, 35.4, 60.8, 106. 1, 1 18. 4, 1 25.3, 129.8, 130. 1, 

1 36. 7, 166.5. 
MS (FAB+) 225 [M + ]. 
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(2) itGVs (3) (DUiM. 

it^m (2) (5 0 Omg, 2. 23 mmo 1 ) <D%k7k* $> J - )V (25m 
1) mm*fcl 0 %XyWA-fcm (220mg) £ iD * . $ & C *IHb * 
!>*th'J!>A'(l B3mg, 4. 04mmol) ©llg* (3ml) 0 

\zTMmhrc'&, mmx.^)v isoomi) zixixtc. mmm^ng* ( 1 o m 

(46 1mg) Sfcfc. £&&Sf»»fctft-££fc<a5fc£©fe©fc2fcC!>E-f6; 

anSiloatzKifirt;*^^ (10ml) fci^JP^-f V V a hf 5 > 

(0. 52ml, 2. 9 8 mmo 1) 1 8>J$£j$ L fc 1 - ;* - 4 - - h a - 
2 - h U £ a P 7ir?;K 5 (0 2 N ImCOCC 1 *) ( 5 5 0 mg, 

2. 0 2 mmo 1 ) 0 t:TTjQ AfcSL RfcUS® ZmUTr liffljft 

7^ - (30^50% EtOAc ) fcT*f®-f 5 £ t \Z X K) »" 

(3) (4 0 Omg, 5 2% for 2 steps) 

'H NMR(CDC] 3 ) (5 

1.33(t, J = 7.0Hz, 3H), 3. 7 1 (s, 3H) , 4. 21 (s, 3H) , . 

4. 25 (q, J=7.0Hz, 2H) , 6.16 (d, J=16.0Hz, 1H), 

6. 62 (d. J = 1.5Hz, 1H), 7.32(d, 1 = 1. 5Hz. 1H) , 

7.55(d, J = 16.0Hz, 1H), .7.82(8, 1H), 8.97(brs, 1H) . 
l3 C NMR(CDCls) 6 

14.3, 34.4, 37.1, 60.3. 102.5, 114.2, 1 17.9, 122.1, 124.4, 

1 27.6. 131.4, 137.2, 145.3, 1 54.4, 167.4. 
MS (FAB+) 347 [M+] .' 

(3) it^m (4 a) <Dm& 
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ft** (3) ( 2 5 Omg, 0. 7 2 mm o 1 ) (DM*** /-JI'-ftBfex^ 
;p (1 : 1 , 10ml) a^-fctt + 1 0 %r\7i?V A -&zm ( 1 2 0 mg) * 
S &fc**-ft;#$#^ HJ ( 5 4. 5mg\ 1. 4 4 mm o 1 ) <D 
&g* (0. 5ml) M*0tTTSTlfci> E)SE^ft*iiaTT2 Oft . 
m&btz. 5f&l|gS->iJAyj^7A^D7h^77^ - (EtOAc) CT 
«ifib&«, M^gilT^feftgi (l 4 lmg) £ £>73:6!!i§gfc 

a^^<D*7Km'ft:y.^l/> (2ml) »*«*>fcX?jl>$M 5 > 

(0. 2 5ml, 1. 3 3mmo 1 ) iTv^-Y ;i/--5>£D v-T F (adipoyl ch 
loride) (3 2 n 1 , 0. 2 2mmo 1) 0& 0 "C TjQ fc«. £j£?g-£r$J 

*7 , )W7Ai'D7 h^77-f- (0^3% MeOH in CHCh) fcTflflt 
tSIiCi Dft-g-fl (4a) (96. 2mg, 36% for 2 steps) 

'H NMR (CDC 1 a) 5 

1.32(t, J=6.5Hz, 6H), 1.81 (s , 4H), 2. 42 (s. 4H), 3.67(s, 6H), 
4.04(s, 6H), 4. 24(q, J = 6.5Hz, 4H) , 6. 10 (d, J = 15. 5Hz, 2H), 
6-51 (s, 2H)., 7.34(s, 2H) , 7.41(s, 2H), 7.53 (d, J=15.5Hz, 2H) , 
8. 04 (brs, 2H), 8.80(brs, 2H>. 

,3 C NMR(55KCDsOD in CDCh) . 5 ' 

14.1, 24.8, 34.1, 34.5, 34.6, 60.3, 102.3,. 1 12.9, 114.3, 

118. 0, 122. 8, 1 27.1, 131.8, 133.7, 135.8, 155. 8, 168. 0, 171.0. 

MS(ESH) 744. 6 [M + ] . 

(4) (5 a) <Dnm . 

4a (76. 2 m g > 0. 10 mmo 1 ) cd^StK ( 0 . 6ml) 'ff0Jg4>fc 
1, 8 - v>71f □ [5, 4, o] C7>x-k>-7 (D B U : 1, 8-di azabic 

yclo[5.4. 0]undec-7-ene) (0. 6ml, 4. Olmmol) &taz.tcKfomi& 
SfSTT 1 5 mfflm.nL ft * SISC^^HPLC (0- l 0 0 % 5 0 mm 
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o 1 *m7 >A-V Afrmfe-T-t h- h UJK 20min, 2 5 4 nm) TW. 
ISUfcm, Rf&*«©»ifc£SiLT#fca££«tt*5?X^JPX--T-;P (10 
ml) , mmZ-^JV (10ml) Sffl^T»*flsS*fc. ft StlfcD B im<b£- 
tt* 1 X*It*f^TBl1tLft«, 4i;&itJS:*£fflllJD- h£/!V>T3i&M 
ET^t5utfci0 5 a (40. Omg, 57%) 

'H NMR(DMSO-ds) 6 

1.58(s, 4H), 2.32(s, 4H), 3. 68 (s, 6H), 3.94(s, 6H), 

6.03(d, 1 = 15. 5Hz, 2H) , 6. 80 (s, 2H) , 7.41(s, 2H) , 7.43(s, 2H) , 

7. 46 (d, J = 15.5Hz, 2H) , 9.89(brs, 2H), 10.24(brs, 2H). 

MS (ESI+) 688. 5 [11+]. 

(5) \t^m (6 a) ©gjtjg 

5 a (30. Omg, 43, 6(tmol) Oi*5?^f ^*;PA75 K ( 1 m 
1) *1fc«t»fcl, 1' -ji )V7fs-)Vi>-i 5 ?V — )V (1, l'-carbonyldiimidazol 
e) (CDI) (42mg, 261/imol) ZtaXrcKfomWiZs ISTT 1 5 

(10 ml) *fflV>TKf*ftftff Vvfls^Hfc (6 a) ( 3 5 . 7 m g 1 0 0 %) 

l H NMR(DMSO-de) 5 

1.59(s, 4H), 2.34(s. 4H), 3.78(s, 6H) , 3.96(s, 6H) , 

7.11(s. 2H), 7. 16 (d. J = 14.5Hz, 2H) , 7.32(s, 2H) , 

7.45(s, 2H), 7. 49(s, 2H), 7.87(d. J=14. SHz. 2H), 

7.90(s, 2H), 8. 68 (s, 2H), 10.07(brs, 2H) , 10. 23(brs, 2H). 

(6) fb£% (7 a) ©Mig 

frMfcj- HJ 2 A (2. 6mg, 64. 4(tmo 1, 60% oil suspension) 
OMtKv'/^^^^AJS F (0 . 2ml) m&G&btcDU 8 6 © 
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t^/>FA (12. 5mg, 48. 3 um O 1 ) <D SStK v * ? Jl-*^ A 7 S H 
(0. 2m 1 ) OTJTTlinAfca, fl3-&»-C6 a) (13. 6mg, 17. 

2 Mm o 1 ) ©^7X^P<5 1 ;i/*;i/A7 5 K ( 0 . 2ml) i§ & £ i)Q £ jfc ?j£ 
*0t;Tt4 8ir a m^bfc. KJ&M**:: 1 OmMU >Wti- b U^A (2m 1 ) 

O^TTiD MffiTM£@£Lltfi!l®tl£#fc:. 
ffiUjn- h±T'^^7jc (10ml) , S-)V (10ml) , i?if;H-f 
iMlOml) fcT)H&ft#U MJETf^T £ £ £ C J: o TgliBO'ft^ (7 
a) (12, 2mg, 61X) 

l H NMR (DMSO-de) <5 

1.29(m, 2H), 1.58(8, 4H), 2. 09 Cm, 2H) , 2.33(s, 4H), 
2. 47 (s, 6H). 3.45(m, 2H), 3.72(s, 6H) . 3.73(s, 6H) , 
3.95(s, 6H), 4.18d, 2H), 4. 28 (m, 2H) , 
6.57(d, J = 14.5Hz, 2H) , 6. 83 (brs, 2H), 6.99(s, 2H), 
7.41(s, 2H), 7,44(s, 2H), 7.58(d, J = 14. 5Hz, 2H), 
9.98(s, 2H), 10.23 (s, 2H), 12. 36 (brs, 2H) . 

MSCESI4) 1168. 6[M + ]. 

mmm 2 \t^m ( 7 b) 
( 1 ) its® (4 b) <Dm& 

mmm 1© (2) -Qmmvtc^m (3) u 2 omg, 1 . 2 immo 1 ) 

©H7jc^ $ /-JV-Iftl?^ (1:1, 3 0ml) jg^-^^^^i 0 %ny*> 
Vk-fcM (2 0 0mg) %]SQ%.fz. $5f3 7jc^'fb^'>^^-h 1 J^A (10 6m 
g, 2. 80mmo 1) (DMW* (1ml) & 0 tTTSTLfct, £££ 

- (E t OA.c ) tXitiitfc^> bT*i&&fS,Ii ( 3 2 7 m g) £ 

&&m<Dm7kiM.it*?u> (iomi) m&$>izjL^)v~?'( y ya trjP7s > 

(0. 6ml, 3. 6 3mmoI) t T" V ~7 ? )VW 5> 2 O y -f h* (terephtaloyl 
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chloride) ( 1 2 2 m g , 0 . 6 1 mm ol) t, M S A 0 "CT"?inAfc&, 

•>U * $A^n7h^77^ - ( 0 -» 3 % MeOH in CHCl 5 ).fcT 

MST 6 £ <hfc<i; Oft^ft (4b) ( 2 2 3 mg, 4 8% for 2 steps) 

! H NMRCCDCls) 5 

1.830. J = 7.5Hz, 6H), 3. 71 "(s, 6H) , '4.12(8. 6H), 
4.25(q, 1=7. 5Hz. 4H) , 6.13 (d, J=16.0Hz, ZH), 
6.55(s, 2H). 7. 38 (s. 2H), 7.56(d. J = l 6. OHz, 2H) , 
7.61(8. -JH)', 8.02(s, 4H), 8. 38 (brs, • 2H), 8.82(brs, 2H) . . 

(2) its® (5 b) omm 

ft^l (4b) (3 0. Omgs 0. 0 4mmo 1 ) (0. 2ml) 

+ £ 1 . 8 - v7if t*v-i7 a [5, 4, 0] C7>-rir>-7 (1,8-dazabi 
cyclo[5. 4. 0]undec-7-eDe) (DBU) (0. 2ml, 1. 34mmol) 

tcKfo®mzmuT-Q 1 2B$isja#Lfc. siswii^^hplc (o-iopx; 

50mmol, 7 - £ A - 7 -fe h X h U 20min, 25 

4nm) TttBl/'fea, EJ6*«©8»*S£LT#£»fia«*S5?x^;Pi 

r;k (10ml) , Mx^JI/ (10ml) */BV>T8IM5£1*-fc. f* 6tlfc 
DBUSft^i* lX**i«ja^TB4bfci, £CfcitlR**fllUjn- h£ 
«ViT*a6«JBET«*f « 0415** ( 5 b) (21. 5mg, 85%) 

%t f$ e . • 

l H KMR(DMS0-d«) d 

3. 68 (s. 6H), 4. 00(s, 6H) , 6. 04 (d. 1 = 16. OHz, 2H) , 6. 81 (s. 2H), 

7.43(s, 2H), 7.46(d, J=16.0Hz, 2H),7.66(s, 2H) , 8.10(s. 4H) , 

9.95(s. 2H). 10. 95 (s, 2H) . 

(3) <b** (6 b) ®§2ig 
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ib-&fe (5b) (54. 5mg, 79. 9 /i m o 1 ) V * )V A 7 

5H (3ml) CDI (76mg, 2 3 1 u m o 1 ) £ iQ A £ }i 

I?;H-f^ (10ml) *l^TttIft*ff^fl:*ft (6b) (6 3. Om 
9 7%) 
'H NMR(DMS0-d 6 ) 6 

3.79(s, 6H), 4. 02 (s, 6H), 7. 10 (s. 2H), 7.17(d, J = 15.0Hz, 2H) , 

7.32(s, 2H), 7.50(s, 2H), 7.68(s, 2H), 7.87(d, 1=15. 0Hz, 2H), 

7. 90 (s, 2H), 8.11(s, 4H), 8. 67 (s. 2H), 10.15(s, 2H) , 
10. 9 6 ( s , 2H). 

(4) Mis® ( 7 b) ©fijfi 

^ftth'Jl^A (4. 5mg, 112. 5 jimo 1 , 6 0 % oil suspensio 
n) (DtokKV ^f;i/*;i/A7 5 K (0 . 1ml) C, ^sElfcDU 8 6 

O-ir^^^hA (21. Omg, 81. 3tfmol) Cl^^^WJ^TS 
H (0. 1ml) O'CTtrjQ^.fcm. <"b£^ (6b) (21. Omg, 2 

4 . 9 n m o 1 ) ©^tK^^^^^^A 7 5 H ( 0 . 8ml) mmZMPLtcKfo 
MfcO'CTTl 8S#P B m#bfc. R*S}g*£*K:l OmMU >^^hU'5A (2 
ml) O X>TTM&tc'&. ®J£T®m%%3kLM&m%®l*%rz, & 

^^^^UjD-hiT^s* (iomi) , ;-)v domi) , ^x?;p 
(10ml) £TJ®#ft#U i&mTSjt-fSClifccfcoTilfEcTMt^ 
%(7b) (24. 5mg, 83%) Slfc. 

'H NMR(DMSO-de) <5 

1.30(ra, 2H), 2.09(10, 2H), 2.47(s, 6H), 3.46<m, 2H) , 

i 

3.74(s, 12H), 4. 02(s, 6H) , 4.20(m, 2H), 4.29(01, 2H) , 
6.60(d, 1 = 15. 0Hz, 2H), 6. 83 (brs, 2H), 7.01 (s, 2H), 
. 7.43(s, 2H), 7.58(d, 1 = 15. 0Hz, 2H) , 7.68(s, 2H) , 
8.12(s, 4H), 10.05(s. 2H), 10. 96 (s, 2H), 12. 36 (brs, 2H) . 
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mmm 3 it^m (7c) <dm& 

(1) %>%m (4 c) <Dm& 

mmm 1©(2) X-MfeLtzfo^® (3) (2 0 Omg, 0. 58 mm o 1 ) 
? J -)V-W-&^)\< (1:1, 2 0ml) 1 0 % A y V 

VA-fitm (lOOmg) *mz.tc. S t>\Z7mfc*Vm-r b U £A (44mg, 
1. 1 5mmo 1) Oig* (0. 5 m 1 ) 0 <CTT}gT t KfcU 

- (E t OA c ) CTMbfc^, ^^$@5fetT||^a^^ (9 3m g) 

m^^O*87j<S'fk^5 1 l/> (2ml) #*tfc3i^;k3?-f V tf;i/T5 > 
(0. 15ml, 0. 88mmol) 1 7-7M^i? □ 7-f H (fumaryl chlori 
de) (16/il, 0. 1 5-mmo 1 ) SHifcO^TTfimAfca, "E£ffl'&4&&£ 

JW7A^D?F^77^ - ( 0 3 % MeOH in CHC h) CTSltS 
iltCiOft^* (4c) (50. lmg, 41% for 2 steps) £#7c. 

J H NMR(DMSO-de) 5 

1.25(t, J=7.0Hz, 6H), 3. 70 (s, 6H), 3.98(s, 6H) , 
4. 16 (q, J=7.0Hz, 4H) , 6. ll(d, J = 16.0Hz, 2H), 6. 85 (s, 2H). 
7.26(s, 2H), 7.45(s, 2H), 7. 52 (d, J = 16.0Hz, 2H) , 
7.61(s, 2H), 9.97(s, 2H), 1 0. 90 (s, 2H). 

(2) fcG® (5 c) (OWA 

ft^Kl (4 c). (4 0. lmg, 0. 0 6mmo 1) 0iS* (0. 3ml), 
MK't'tDBU (0.3ml, 2.00 mm o 1 ) *in »ttSMT 
i?l 7BS|HJft#Lfc. I(6©^MJHPLC (0-1 0 0 % 5 0 mm o 1 *rWi 
7> : t-V&7}tmfe-7± b- b U;V. 20min, 2 5 4 n m) TfllK L 
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R**«08**«4bT»fc»fta8ftS^z?JH-f* (10ml),S 
tlfJl' (1 0ml) *J8WT«flHfc*tffc. #6ftfcDBUM^«* 1. X# 
£«&m»TK£L&«L ££fcit®:fe£fifiljD- h*^^T»*«ffiT««IT 
St tlli 0<fb#tl (5c) (22. 5mg, 61%) 

'H NMR(DMS0-d 6 ) 5 

3. 69 (s, 6H), 3. 98 (s. 6H), 6. 04 (d, J = 16.0Hz, 2H), 

6. 83 (s, 2H), 7.26(s. 2H), 7.43(s, 2H), 7.47(d, J = 16.0Hz, 2H), 

7.60(s, 2H). 9.97(s, 2H>. 10. 90 (s. 2H) . 

( 3 ) flsfcfc (6 c) ®8£ 

(5 c) (17. 5mg, 26. 5(imol) <D 'J * ? )V *)V A 7 
5 F (1ml) 8*4" C D I (30m g., 1 8 5 U m o 1 ) 

?;Px--r-;i/ ( 1 Om 1 ) *fflV»T»»4b&ff (6 c ) (18. 5mg, 

9 2%) 
'H NMR (DMSO-de) (5 

3.78(s, 6H), 4. 00 (s, 6H) , 7.11(s, 2H) , 

7.17 Cd, J = 15.0Hz, 2H), 7.28(s, 2H), 7.34(s, 2H), 

7.52(s, 2H), 7. 63 (s, 2H), 7.89(d, J=15.0Hz, 2H) , 

7.91(s, 2H), 8.68(s, 2H) , 10. 17 (s , 2H), 10. 89 (s, 2H) . 

(4) it (7 c) OSiS 

7jc Si { b h 1 j £ A ( 2 . 8mg, 71. 2 nm o 1 , 60% oil suspension) 
Ol*^^f;P*)l/A7 5 H (0. 1ml) Sm^SKltD U 8 6 CD 

t^^VhA (13. 8mg, 53. 4/imol) © ^ JW A 7 == H 

( 0 . 1ml) 0 rTTiDAfcSL {b£$& (6c) (13. 5mg, 17. 

8 umo 1 ) (D&ikV *=5-)V*)\>k7 5 h* (0. 7ml) in*, tz Kfe®WL 

&0"CTT1 2 PfF.38l#Lfc. Rj6*««|»fc 1 OmMU >StHJOA (2m 
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Sill a - h±T*S£@* (10ml) . (10ml) , S^X^^X 

-x)P (10ml) fcT«3fcft#bs WETftjftrsc: tfc±oT*E©ft«&» 
(7c) (9. 6mg, 4 7%) £#7c 0 

'H NMR(DMSO-de) 5 
. 1.30(1, 2H), 2.08(1, 2H), 2. 4.7 (s. 6H), 3. 47 (■, 2H) , 
8.78(8, 6H), 3. 74 (s, 6H) , 3.99(s, 6H), 4.20(b), 2H) , 
4. 29 (m, 2H), 6.59(d, J = l 5.0Hz, 2H), 6. 79 (brs, 2H) , 
7.01(s, 2H), 7.28(s, 2H) , 7.43(s, 2H), 
7.58(d, J=15.0Hz, 2H), 7.61(s, 2H), 10.07(s, 2H), 
10. 89 (s. 2H), 1 2. 36 (brs, 2H) . 
MS(BSII) 1138. 5[M + ]. 

HM4 (7 d) 

(i). (4 d) ©im 

l © (2) '•V&j&LJt<k&® (3) ( 2 0 0 mg> O. 5 8mmo 1 ) 
©M^^yHKSli^ (1:1, 2 0ml) S£*#*fc 1 0 %r\?*? 
#A-Jfc* (lOOmg) £Jn*.fco S^l^fft^^ithU^A (44mg> 
1. 1 5 mmo 1 ) O^M* ( 0 . 5 m 1 ) 0 'CTTflIT L 

- (EtOAc) fcTHSi&Lfcm, MmZ%£LT®&m&& (6 3mg) 

a*Sft©«l*tt'fc/^U> (2ml) fcifc + fcCD I (16mgs O. 10m 

mo i ) £ o icTTinAfcSL sjSi^ft^ifiTti 2P#WJt#ufc. 

-.3 % M e OH in C H C 1 ») tTUSt 5 H £ £ «k 0 4t£& (4 d ) (51 
3rag,, 4 5% for 2 steps) 
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l H NMR(DMSO-de) ' 6 

1.24(t, J = 7.0Hz, 6H), 3. 70 (s, 6H) , 3.96(s, 6H) , 

4. 15(q, J = 7. 0Hz, 4H), 6.08(d, J = I 6. 0Hz. 2H) , 6.87(s, 2H), 

7. 26 (s, 2H), 7.45(s, 2H) , 7.51(d, J = l 6. 0Hz, 2H), 

8. 31 (brs, 2H), 10.10(s, 2H) . 

(2) {fc-grti ( 5 d) <DM& 

4 d (41. 3mg, 0. 06 mmo 1 ) ©&g* (0 . 3ml) MM&^lZ 
DBU (0. 3ml, 2. OOmmol) £JO;l*:KJ&i§$!££g*lTT 1 7-(*M 
WLfc. KO^^HPLC (O^IOOX 5 Ommo l^f7> : Er') 
A*»tt-7thrh'J;K 20min, 2 5 4 nm) -cm^htcU, Kfomm 
©»afcS*lxTfcfc«feaSft£5>X?;Px-.-r» (10ml) . »«X^^ 

(10ml) £fflV>Tttafl; <*■&&. # StlfcD B Uitte^%£ 1 %#it&£JB 

ct D-ffc^* (5 d) (27. 4m g, 73%) 
*H NMR(DMS0-d 6 ) <5 

3. 68 (s , 6H), 3.96(s, 6H), 6.01(d, M 6.0Hz, 2H) , 

6.84(s, 2H), 7. 26 (s, 2H) ,. 7. 42 (s, 2H) , 7. 47 (d, J = 16.0Hz, 2H), 

8.84(brs, 2H) , 10. 08 (s, 2H) . 

( 3 ) <b£ifc ( 6 d) <DMm 

itS to (5 d) (22. 4mg, 37. 1/imol) 0m'#.i>*?)V*)V&7 
5F (1ml) ISfttCCDI (3 Omg, 185umol) ZtQz.fcEfomm 

fM-f)!' ( 1 0 m 1 ) &fl ViTftSftSff ^-ffc-&* ( 6 d) (2 5. 2mg, 
9 6%) S#fc. 
'H NMR(DMSO-ds) 6 

3. 79 (s, 6H), 3.98(s, 6H) , 7.10 (s, 2H) , 

7.15(d, 3 = 15. 0Hz, 2H) , 7.28(s, 2H), 7.34(s, 2B), 
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7.50(s, 2H), 7.87(d, J = 15.0Hz, 2H) , 7.90(s, 2H), 
8. 67 Cs. 2H), 8.89(brs, 2H), 10. 25(s, 2H) . 



(4) ( 7 d) ©§g& 

frmfc-f h U ?A (4. 6mg, 114. 4 nmo 1 , 60% oil suspensio 
d) <Dmyi^y^^)Vts)VA7 5. H (0. 1ml) JiJI^^lfcDU 8 6 

> h A ( 2 2'. lmg, 85. 8//mo 1) Ol^y^fj^^AJS 
F (0. 1ml) 0 tTtllD^fct, fc-frtt (6d) (20. 2rag, 2 

8. 6/imo 1) ©|*^/fJ^M75H (0. 1 m 1 ) m&*tiQZ-tcRj& 
Jg&^O'CTTl 2R#ra«#b'&. + 1 OmMU >^±hU">A (2 

ml) O'CT Tin «ETi«&S$U*fiSS%4§ fc, & 

«SS*iHUJP-'h ±T«(S* (10ml) , (lOml) , vx^;i/ 

x-x ;i/ (1 0ml) fcTH*fti*U «flETeH-r«CtK:J:^T*IB©fl5«- 
I) (7d) (5. 5mg, 1 8X) 

'H NMR(DMS0-d e) <5 

1.29 Cm, 2H), 2. 09 Cm, 2H), 2.47(s, 6H) , 3. 44 Cm, 2H), 

3.72(s, 6H). 3.73(s, 6H), 3. 97 Cs, 6H), 4- 18 Cm, 2H), 

4.27(m, 2H), 6.56 (d, J=14.5Hz, 2H) , 6.84(brs, 2H), 

7. 01 Cs, 2H), 7. 26 (s, 2H), 7.42(s, 2H) , 
7.57(d, J = 14.5Hz, 2H). 8.82(brs, 2H), 10. 1 6 Cs. 2H), 
12. 35 (brs, 2H) . 

MSCESI+) 1084. 5 [M + ]. 

5 ImlmPy (11)) (DM 

(1) O2NP yLCONHCHsCHsCHaNMe* (fc-g-^ (8) ) OgJii 
OiNPyCOCCl, ( 5 0 0mg', 1. 8 4mmo 1) Cy^fJVJi^ 
Dtf;i/75> C 1 m K 8. 33 mmo 1) fciQ MUTT 
1 2 ^P^S^^/t. WIS0||^iLT#msgl^vIfJH-f 
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iK3ml) ftffl^T»*fl;ftffV»fl:^* (8) (4 6 Omg. 97%) 
l H NMR(CDCls) 5 

1.750, J = 6.0Hz, 2H), 2.34(s, 6H> , 2.540. 1=6. OHz, 2H) , 
3.49(q, J-6. OHz, 2H) . 4. 00(s, SH).- 6.94(8. 1H). 
7.52(s, 1H). 8. 68 (brs, 1H). 

(2) 0 2 N ImPyLCONHCHiCHjCHsNMe! (9) ) ©gg 
& 

flS/&4fo .( 8) (4 6 Omg, 1. 8 lmmo 1 ) <Dl&fr * 9 J -)V (3ml) 
'»««ffc 1 0 %n?w &-%m ( 1 2 Omg) £iD*&«, 
JET, iST2 P#M«#L&. S^att**^ h (Me OH) fcT*fflU&», 
gl^^HSfia^l (4 13mg) fcfcfc. S6&s»»ic#-rj: t&< 

(8mi) x^sm v^n e;i/75 > 

(0 . 5ml, 2. 8 7 mmo 1 ) t. HI3fc-&Jfc b&OiN ImCOCCh (4 
93mg, l. 8 lmmo 'l ) £JH* 0 t:TTiQ^fc^> R^I^SiiSTl: 
1 5«PW«»Lfc. E£8«0»ii*«*UT»fc»B<to+fc, ^S7j< (3 Om 
1 ) £JP*T£i;5»ftttR*£fflUjD- hfcJBV»TJ|:flSCb&. «StK (3 0m 
1) , -;xf JH-fJP (5ml) fcTJBJfc**b, iETfelt^irao 
Tfc£$5 (9) ( 5 8 7mg, 86% for 2 steps) £#fc„ 
>H NMR(DMSO-ds) 5 

1.610. 1 = 7. OHz, 2H). 2.14(s, 6H) . 2.240, 1 = 7. OHz, 2H), 
3.19(q, 1 = 7. OHz, 2H), 3. 81 (s, 3H) , 4.04(s, 3H), 6.97(s, 1H), 
7.27(s, 1H), 8. 14 (brs, 1H), 8.61 Cs, 1H), 10.80(brs, 1H). 

(3) O2N Im ImPyLCONHCHiCHiCHjNMei (1 

0) ) ©mat 

{fc£*$ ( 9 ) (lOOmg, 0. 27mmol) ©il*^^ J —)V ( 3 m 1 ) 
1 0 i?V A-IR* ( 5 0 m g) fcinfc&ft, 5l^?i^ife«:7K^IE 
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t. &m-c4#mnt#Ltt. Kfommzty-i h (Me oh) ttiiiftft, 

#1K$8£ LXn&Um^ (6 5. 3mg) S6ft5»»l:#ti:t& 

fittftOSzK^flS^^l'^ (2ml) »tt*fc, iW'fy^nK^JS > 
(0. lml', 0. 57mmol) ts jBUg&Jft L O 2 N I m C O C C 1 a (7 
2. 2mg> 0. 27mmol) £ 0 "C T TiD A fc EJS^^ffe * £iBT 

mi) fcin*.T£i; turnip- b^m^xm^Lft. d o 

ml), ^x^X-t^P (2ml) KT«*ft»U *JETft*.T* C tfcJ: 
^T4b£fe (10) (58. 2mg, 44% for 2 steps) 
'H NMR(DMSO-de) 5 

1.61(t, 1=7. 0Hz, 2H), 2. 15 (s. 6H) , 2.25(t, 1 = 7. 0Hz, 2H), 

3. 19 Cq, J=7.0Hz, 2H), 3.80(s, 3H) , 4.04(s. 3H), 

4.06(s, 3H), 6.91(s, 1H), 7.23(s. 1H), 7.58(s, 1H), 

8. 13 (brs, 1H), 8. 65 (s, 1H), 10. 29 (s. 1H). 

(4) AcHN ImlmPy LCONHCHiCHiCHjNMe! (1 
1) ) <D®7& 

(10) (4 8. 2m g , 9 6. 4(imol> ©I*)l^-^-98 
J-?)V (2 : 1 , 6ml) + £ 10%A7i^)A-R| (40mg) ft' 

in*fc&, TjcX-fc*^*^- h U 9 A ( 8mg, 0. 2 lmmo.l) ©if* (0. 

4mi) »«iopTT»Ti, E*ffl£»*MT"r2 o 

m^-ty-ih (Me OH) TJSiS L M£ g£ b T^feft^S ( 3 8 m 

g) z $fczmm\ztttz tte<w.t>\zz(Dh(D% y A<Dfc!&\zm^iz. 

i^llIX^Jk^^ V7 P Dlf;P75>(0. lml, 0. 57mmol) t« 
*M (.0 . lml,.l. 0 5 mm o 1 ) SiflA&ft* ElftJI£<8) ^SITt 4 
BSH®#Lfc. S«gt©gI5fSLTffcSS*^fc, ^DD*jkA (lm 
1) £jfl*T4i;*?F*WfcatafcJ:D*ir»fc. 8IS«SlT#ftt8ii:5? 
x?;|/X-r;P (2ml) £in*.Ti5fc#L. MJETffcJi-fS 1 1 x^SIE© 
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fo^M (11) (23. 2 m g s 47% for 2 steps) Sftfc. 
l H NMR(DMS0-d 8 ) 6 

1.61(i. 2H), 2.04(s, 3H), 2. 14 (s, 6H), 2. 25 (m, 2H) , 
3. 19(b. 2H), 3.81 (s. 3H), 3.98(s, 3H). 4.00(s, 3H) , 
6. 92 (s, 1H), 7.23(s, 1H), 7.51 Cs, 1H), 7.56(s, 1H) , 
8.12(brs, 1H), 9.34(s, 1H), 10. 27 Cs, 1H), 10. 30 (s, 1H). 

ill 0 n 1 OtJDVfrWtl-hOV&Bmm (pH7. O) 5mMtfc5' * 
a^f + tr^L";Kt7^J^nfeDNA77^^>h3tf M <h © $1 It 1$ D N 
At'J^-6MM, DMF2 0% (v/v) £ 5fcfc*fB bfc««©I£8l *^tr 
fl(9£«8tt«1RM'&^K« (Eppendorf) KAtlT3 7tTT-ftfilfc. 
Milli-Qttgbfc&e* 1 1 O/i 1 S;bDS.T#*!bfcSL * Z. ft £> 1 fi 1 D 
tBb 7c. ^©}£$E (Ul) ^63t^«JET#6n&DNA*P-rw >V&M 

(7 a. - -> > lx >y FODMF 8 Jit 1 ftff Stft. *©2(iU:OHT, 

HITACHI 5500-S DNA sequencer system£ffl Vs fz 1 5%f -f t-#'J7^ U 

««7 -f >^-^h5>F^D^y >^#o*jfi*iBitii 

±4 1 0 jti 1 ©# nyj^t h U ( p H 7 . 0 ) SmM + t 5 ' * 

S^x*l7-7, by h"P7^^cEtlfeDNA7 7^^> h 3 /tMttCffilftDN 
A*'J^?-6tfM, DMF2 0% (v/v) 't5feC«fB b tr 

(Eppendorf) A tl T 3 7tTT-fttIL/fc, 
0 1 w liDaib, *H fcMilli-Q£ 1 1 (i 1 JPATtfJRbfc-. * 
©#*?»«*> 5lMlflfcDtiibb->2\ l/->7tfflW&, (11m 
1 ) $90TCT20 »H*lbbfca, fcf*U 5>> ( 1 fi 1 ) fclDS.3Sfc90lC 

T2 o^miBftbfc. * 6fc-ttaigftj»sfTofc. ^ 

:i;5 0mMAn^l/SthU"7Ag»S (pH7. 0) 1 m 1 iMilli-Qft l 
0 /i 1 llQ*.T^fRbfc. -t©#«»*d»6 lMl^Offlbb->3, l/->8t 
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fliV>&. mm (1 0 (i 1 ) ttlAp ( 1 1 ) SrJD* 37tt2 «#IWg» bfcSL 
1. 1 M 1 * D bB L l^->4, l"-> 9 fcJBV>&. 

' * (7a-»l/y h*©DMFJ§$) 8 fi 1 f«D2tfltO^T. 
HITACHI 5500-S DNA sequencer systen&JB Hit 1 5Xr^-7 , t-#'J7^U 
JV7S Hy;k1?©f|ftSc»*ff -3 fc. 

^JSM 8 ^ h ?> D* U >*#<Dift*EHftftttK* . 

illO/il ©*3i?Mth U*AS«« (pH7. 0) 5mMtl;5' *' 
+ Ixy F?7^Sft&DNA75^^> h 3 fiMi#lDNAt'J 
^-6tfM> DMF2 0% (v/v) i ft t«IB U &««"©HSI OMR 
*»*&«*3Sii>»** (Eppendorf) fc AtlT 3 7 "CTT-St^f l/fc. Mill! 

-QHSbfei§*i lOtf l fcim^T^lRbfcm, USDlliUfc. 

^©&?£ (1 ix 1 ) *6i6*fETi6*lftDNAfcD-T^ (7a- 
: s>Vy F©DMF»#) 8 y 1 -€-©2 /t 1 CD^T, HITACHI 

5500-S DNA sequencer sys ten* E 15%7-f U 7^ U ^7S h* 

ill 0 /i 1 O^nyJUSEth'J^AiSlg (pH7. 0) 5 mM #«© 
5' *S«*Jt-*-9-^ l^y FT7^;^n^DNA77^^>h3 MMifftfn 
fc*rfcbfcffl*IWDNA:*U:JT-6 /iM. DMF20% (v/v) £$fcfc*E 
b&i*«©£»££tr**EJ£**£«*i*&#Jli* (Eppendorf) CAni3 7 
tTT-|!ft#llfe. Milli-Qi^^Lfc^g7jC 1 1 0 n 1 £JP*.T##?b7c&, 
fI*6U 1 £® 9 ffl b£. ^©}§$ (Ml) /J^IMETf BnftDN 
ASn-T^i'fi^ (7a-»P? h'ODMFlSJt) 8 M 1 
•€•© 2(i ll;ol>T, HITACHI 5500-S DNA sequencer systeiSJS 1 5Xr-f 
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iilOtfl 0)ijn?)Vmi- h U •OJxmm (pH'7. 0) 5mM*l: 5 ' * 
SS^f + D-XI/y h , T7^JI/Sn&DNA75^^>h (TXR-18) 3(iM 
iHiWDNA^'J^?- (ODN-15) 6/iM, DMF 2 0 % ( v / v ) t 

%mLtzmm<Dmm*%tsmm&i&®m$:®im&>bfrM i g (E PP endorf) iani 

[7a (jiM) , ImlmPy (/iM) ; 5 0 , 100 (V-> 1 ) ; 2 5', 5 
0 (U— >2) ; 12, 25 (!✓--> 3) ; 6 , 12 (l/->4) ; 3 , 6 (1/ 
->5) ; 2 5 , 100 (W->6) ; 2 5, 50 (U->7) ;25, 25 

(l/->8) ; 25, 12 (U->9) > 25, 6 (U->10) ] 
Milli-Q^ISbfc^STK 1 1 0 /x 1 fcHn^-T^L tz.'&, & 1 M 1 

H (7 a.-->>l/y F©DMFM) 8 /i 1 \zmmZ^rc, t<D2 ji 1 fcO^T, 
HITACHI 5500-S DNA sequencer sys t em& ffl V> 1 5 % x -< * — 3 1 * U 7 ^ U 

^£3! 6itlit. ^60(7)#^->fc:*5^^7a (nM) tlmlmPy 

i7 dt, U >*>^«£H 7 BtSt. SI 7 0<Z)£<8!|«, ImlmPy 
t7'a*52 : 1 & U , »7H©*«tt7 a#2 5 nU<D^ 

^ClmlmPyO.WSSbT^i. 

7 > K f a * U > £ f 5 £ t £ £ T 5 1« * £ . H0££ttkh$Vix± 
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it # © m m 

1 . ( i ) 

' A-L-B-X-B-L-A (I) 
(St*, ©BttDNA®1fcMW*BBT*SfcMiftfcjftU §*OAli 
DNACD*»0-«lC||*U#*fl5^||jftft»b. LttAStJtB © ft 4* $ i§ £ ili! 

) 

ft£tt. 

2. DNA©ifi£eai£B«T#5ft¥«i6)iS. «»***b'Tt»J:V»l!n- 
*c©ft£fe. 

3. DNA©}fig©-S£^-£rM#£ft^M#. nyD/OS*ft5 
ft^$£T*££lt#©£gB!g 1 JKXtt»2*fcB«©fls£*. 

*«*T**»*o«HII5'l JB~B 3 3«ov>rnd^lcB«©flS'&*. 
5. A-L-B3>#-*>b£i&££tf3X^-+)--- i -X;*f5, 

^*;k#>BT**M©*H» 5*fcE*0ft**. 

7. -«5t(I) T?*Sn*fl:^«©A-L-B-3>#-*>h«t^3i(II) 
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H 




XW:&5£ (III) 



H 




8. -ksc (i) TaE*n*ft^**i, (iy) 
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(IV) 
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(3*, Xtt, - CO-S, -CO-CH=CH-CO-I, -CO- (CHi) 

.-co-s, xte, -co- (p-CiHO - co-ii'g^nsi^sr. ) 

10. 2$iDNA©^^-^h7>F^DX'J>^, ££lCDNA©il 
£ IB n 'ft B It T * 5 lb ¥ 4* & * * t * m ft © £ £ T » c fx 5 §f * © $£ H ft 9 91 IB 

11. DNA©1ftiSiB5U*l8«lT**ft^*a6**"rs«H^. I m I m P y 

12. tt£0tt££Htf, TGGCf KliGCCAXl^nS0i?ii1f$i 
Sif^OSSBfg 9 «~SI 1 13S©Vifn^l^tflB«©*J*. 

13. B*fflftB*l*~B8*m>TftfrlWfcB*©fc**ifc-&tt5. 2 

14.. sSt#©$&H3§ 1 8 3Rov>"f ftfr 1 JRK:E«®fl5'&*;Rtf»3ll±f l l : 
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H l 0 




1 2 3 4 5 6 7 
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^40 




31 5 0 





























A* 




CO 
















CM 

T- 
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SEQUENCE LISTING 

< 1 1 0> Japan Science and Technology Corporation 

< 1 2 0> Method of Synthesis for interstrund-crossl inking agents. 

<130> JA906778 

<150> JP 2000-140361 
<151> 2000-05-12 

<160> 9 

> 

<210> 1 
<211> 5 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

cgacg 5 

<210> 2 
<211> 18 
<212> DNA 

< 2 1 3> Artificial Sequence 

1 
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<400> 2 

ttacagtggc tgccagca 18 

<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

ttatgctggc agccactg 18 

<210> 4 ' 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

ttacagtggc tgcc 14 

<210> 5 
<211> 17 
<212> DNA 

<2 1 3> Artificial Sequence 
<400> 5 

ttacagtggc gccagca 17 



2 
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<210> 6 
<2 1 1> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ttacagtggc tgccagca 18 

<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

ttacagtggc ttgccagca 19 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ttacagtggc t ttgccagca 20 

3 
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<210> 9 
<211> 14 
<2 1 2> UNA 

<213> Artificial Sequence 
<400> 9 

ttacagtggc tgcc 14 



<210> 10 
<211> 9 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

tggctgcca 9 



4 
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. The invention as set forth in claim 1 relates to compounds represented 
by the following general formula: 

A-L-B-X-B-L-A. 

Concerning the structure thereof, definitions are made depending on the 
desired characteristics such as W B represents a chemical structure capable 
of recognizing a base sequence of a DNA" or W A represents a chemical structure 
capable of binding to one of the bases of the DNA" . 

Also, the linker L and the spacer X are merely specified respectively 
by the characteristics of W L represents a linker by which the chemical structures 
A and B can be linked to each other" and tt X represents a spacer by which the 
A-L-B components can be linked to each other". 

Moreover, the compounds per se are specified by the desired characteristic 
of w by which two DNA strands can be interstrand-crosslinked" . 

Although claim 1 involves any compounds having the above -described 
characteristics in its scope, it is recognized that only a small part of the 
claimed compounds have been supported in the description in the meaning under 
the provision of Article 5 of the PCT or disclosed therein in the meaning under' 
the provision of Article 5 of the PCT. 

Even by considering the common technical knowledge at the point of the 
application, the scope of compounds having the above-described characteristics 
could not be definitely specified. Therefore, claim 1 fails to satisfy the 
requirement of clearness under the provision of Article 6 of the PCT too. 

Such being the case, the international search has been practiced 
exclusively on the compound particularly stated in the description, i.e., the 
compound cited as "compound 7a* in page 7 of the description the production 
process of which and the characteristics of which as an *interstrand crosslinking 
agent" had been confirmed. 

In the case of the compound cited as "compound 7b -d" in page 7 of the 
description, it can be hardly recognized as a compound tv by which two DNA strands 
can be interstrand-crossl inked" on the basis of the statement from line 8 in 
page 7 to line 8 in page 8 of the description and the illustration of Fig. 
1. However, the production process thereof is particularly disclosed in 
Examples. Thus, this international search has been also practiced on this 
compound 7b-d. 

The same applies to claims 2 to 7 and 9 to 15. 
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